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SW 19 ‘97 12:llPfl GEOSCIEI‘ICESGEOLOGY P.2/7 

. 

err wIOcHtHIS I l4Y FNOUP NY7 
RElDNsAsuNEuENT~sJntLL,aKHANttJs, 

NJ OLTMANNS. CP OERTEL 
DATA ANALYSIS: CP OER,EL 

Point ID 

43 

45 

46 

50 

51 
52 

63 
54 

65 

56 

57 

5s 

59 

60 

61 

62 
63 

6-l 

65 
66 

67 

59 

69 

70 

71 
72 

73 

7A 
7.5 

76 
77 

78 

79 

80 

al 
52 
a3 

64 
95 

a6 
67 
aa 
89 

N&h Ewt ElentiWl 006ollplw CS-137 @G/6) Em (1~) 

675744.69 327157.65 5x2.64 1408 

575519.6797 326507.6521 50A6.761211 1820 

6762AA.701 325507.7292 5W6.lSO371 2290 

675303.737 326656.3666 5044.3771a 1000 2.27 
~~~28.7173 ~.~... ,.~~., ---~.~~~-~-.~-~.~.. -~"~,.j~~i~7,.. ~,~~~.~~ ~.~. ~~~~ .__ 

326655.7156 1010 
0.07 

675353.742 
815376.0667 

675352.9932 

325855.0312 

3266g.4561 
326aQ.9889 

5M5.7as916 
WAS.669839 

5046.732665 

1011 2.28 
~..~ lOl2 --- 

2.85 
1013 - 

0.07 

0.07 

675326.0302 326630.7276 X46.46962 1014 

675303.0546 326631.3396 50+2S265 1015 2.96 _,....._,_ ~~.~ ,~. 
675277.4056 326507.0023 5644.649412 1025 

676362.4133 325606.3045 5M‘l.654383 1025 1 .a7 ~~~~~~..~ 
~- 675327.4592 326605.7545 5644.596126 ~102i 

675352.6574 ~~~~~ ~~..~~ ~~~ 5~47.934542 ma052328 .~ ~. _...~.~ -- ~~- ??a _-.. 
675377.433 

.y 
325604)4.4346 5046d5665A 1029 3.43 

-676462.335 326603.7368 5045.002064 1030------ 

676401.6533 326778.7468 5045.907501 to31 

675376.6665 326779.3659 5047.4SOon IO.32 2 

-675351.6612 325754.05% 5c4a.oama 1033 1.24 _,.._.___ ~~--- 
~675W6.7149 326760.7079 5c!-l5.26S991 1051 

675301.5936 32s/61.3066 5043.7274S2 ,035 1.59 

675276.8133 325762.0105 5043.461611 1036 

675276.1472 326757.0416 5043.507705 1050 

675301.2i79 326756.5073 5044.447654 1051 

676326.1296 326765.7~,~~ 5047.Ol.tSS6 ,052 1.26 

675351.1436 

~~~~~ 

~~ 326755.1421 5045.622707 1053 

0.07 

0.06 

0.06 

0.08 

0.05 
0.05 

0.06 

0.05 

675376.0616 
675A01.1055 

a754i6.oaw 
675A25.4559 

675400.3911 

6TS375.29 
675350.4003 

675325.4817 

6753OM44 
679275.5435 

675274moa 

67529Q.701 
675324.766 

675349.7631 
675374.7714 
.nsti79ti 

675424.76-U 

326754.3642 

326763.8079 ~‘.~~ --- ~~. 
326753.1818 
32672a.2734 

326726.78o4 
326729.2733 

326730.0992 

326730.6747 
32673'1.3422 

326732.0353 

32670'7.0309 
3267013.392 

326706.6797 
326,0:5.0666 
3267W1601 
326703.7889 
326703.136 

5o47.968021 

5046.313219 
5046250684 

5046.887A59 
504a.iao975 

5048.090687 
5047.361644 

5047.025263 

5045.426173 
504405297A 

5044.413949 
5047.198912 

5046.4961 
5045;807912 
5047.413038 

5048;652351 
5047.293AA3 

,055 
,066 

1058 
1059 

1060 
1061 

1052 

1063 
1064~ 

1076 

io79 
loao 

~.~I 081~ 
,082 
1083~~ 
108A 

1.65 0.W 

1.66 0.06 

1.56 0.06 

1.32 
~... 

1.44 

0.05 

0.05 

4.16 
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SEP 19 '97 12:llPM GEOSCIENCES/GEOLOGY P.3/7 

RAWRESULTS: Cs-l37(pCilg)byloauan 

crlpo.055i p(coilj-l.eglcm’ 
REbWATlONLENGTH.A.2#CHE.S 

CPP-SlRYGROUP W97 
FELD NEAsuREYEHT3 55 WI4 nil HARRIS, 

KloLTMANNS.CPoERTEL 

DATAAMLYSIS:CPOERTEL 

Point m keh East 

90 
91 

92 

93 
94 

95 

96 

¶ 

9.3 

99 
IO 

10 

10 
10 

10 
10 

10 

10 
IO 

10 

11 

11 
11 

11 
11 

II 

11 

11 
11 

12 

12 
12 

12 

12 
12 

12 
12 
12 

12 
13 
13 
13 
13 

675A49.0307 

675424.6546 

675399.073 ._~ .~~~~ ~... 
675374.0451 

6ns34Q.2a5 
-6%ji4.%16 

675299.1723 

675274.2146 

576273.AH 

675296916 

~;675%?3.472125de 

--;616346.534592(8 
.675373.47510419 

-;675393.%202330 

.67yu.A.5339175 

.67544&46751763 

.6754l3.48193.%a 

m47277666236 
.6%447.73515775 
,a75iiidj*i'lsi 

.675397m343a66 

..S7637297714152 

,675347.90328531 

m322.92347636 
f373297.91337941 

,675272.95776694 

.6152%?.34511423 

.675297.30964276 

.675322.18879097 -_c"., .-_ -~.. 

.675347226iA336 

.675371.66665241 

--,675397.2MO&X3 

.815422.15%QA81 
,mAA7%797546 

.615472.26062170 

.675AW.l7137263 

,675496.472628(19 
$75471.56561460 
,675AA6.5317~66~~ 
.675421.69231016 
.676396.W694411 

fi75371.63527903 
.3lS346.61972256 

326677.39g3 
326678.1759 

326678.7622 -- .,__~~ ~~~- 
3266791294 

326680.0984 

326660.6934 
326651.3733 

326682.01sl 

326656.9678 

.326856.?9!,5. 
,32665517519425?,,, 
,326655.14826146 

,326654.358361Ae 
. ~. ~...~ _~~...~.. ~~. 
,326653.6067616.3 

,326653.1202373-l 

.32@652.4192801 - 

.326651.6626159+ 

.326628.65708505 

.326627.47793927 

,32ffi26.15573702 

,326625.76974167 

.326629.471OfO10 

.3266M.l03Qn013 

.326630.63766795 

.326631.40964694 
,3268j2.18541610 

.326607.152156-37 

.326606.3963966~ 
.32%805.76OOA766 

,326605.14524607 

.326603.56962265 

,325803.79666400 
,326603.11216779 

.326602.561A4211 

.326601.6977083A 
,326601.19346266 
,526576.23094119 

.326576.54661385 
,326577.66340020 
.326576.18326251 
.32&576.90902614 
.326679.570(1ffi95 

.326560.13238115 

E*ntion 
504a.m357 

5049.a58lA 

5049.12OW 1090 I&? 
m7.%47177 IWI - 

.6662.cc45QO5713 
.5051.5661022571 

.50512519281951 
,5662.3068951477 

,%53.1431419916 
.5049.8369680293 

.M51.56m66913 
-.5049.1269360669 
.5446.7AA6196667 
.5049.5156071210 

.5048.0223&( 1092 1.16 

5OA6.887026 
lw3. _ ~~-.~.--- 

5OA5.749852 1094 
5045.01888 10% 

5045.AAQ7a4 1105 

3!w.ssen . .._ .__.- Y!?e_ __._ 2.g 
.%Ae.o275m7e3 .llol. 1.22 .._ ~_-.~--._ ._._ 
,m9.22mAQ635 ,110a. - 

.5060.636%223% ,1109. 1.97 ~..-_--..-- .____.___ __ 
.5G?O.6566165105 ,111O. 

.M5030Uimao Jill. 2.66 

.50495026743373 1112 ~~-~ ---- 

.5050.9266s5657 .1113. 
30512591544447 .1117. 
.5051.043621AA96 .lllL). 4.47 -, . ..- ..__ 
,5051.6631es0309 ,111s. 

.5060.0153111299 ~,'!?O. 215 

.5646.65712-66234 .1121. 

.!V??.B ----..-.,.__,.__._.. ._ .1122. .o.!? 
,5049.9-%5441914 .1123. 

.5648.9903300961 ,112A. 

.SOA6.1923707427 ,112s. 

.5046.58215ds133 ,1133. 

.5648.8265225107 .1134. 

.5049.7~16179093 ~_ .-,r_i?L 3.12 

,M50.0668325706 .1136. 

.5048.3B55M2052 ,113-r. 1.53 

,50ti.i02i.&‘i55 .1135. 

!!L?L ..__ 2 
,114o. 
.Illl. 

.1142. 
,1146. 

,1147. 

0.06 

0.05 

0.08 
0.05 

0.08 

0.07 

0.09 

0.06 

0.04 

0.08 

0.06 

0.07 

0.01 

0.06 
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SEP 19 ‘97 12:12PM GEOSCIENCES/GEOLOGY P.4// 

AR* 23 RJZBULTS: CM37 (PCU#) Ly ,clat,on 

&=0.039, p(ratt)=1.3 gkd 
f4EUJ(ATION LENGTH= 4.3 INCHES 

CPP ~~ADIOCHNISTRYGROUP Sm 

flELD MBABURBMEKTB: SJ HILL. BK !lARKlS. 

NJ 0LTMAtJHs, CP OKRTEL 

DATA AHALYSIS: CP OERTBL 

Point ID Nadh 

13 $75321.63372270 

East 

,32a580.&1633OA 

Elevation Descriptor cs-137 (PCV#) Error (16) 
!5O49.534033%05 .llU. 

13 .- ,611296.62330215 .326aal.43%1759 .5OAs.amm%335 .I154 4.14 0.09 
13 .61527~.3154%25 .326562.12636207 .5047S5a5%62% .1155. 
13 .675246.61643507 ,32aa62.70691OaA .6047.190%16699 .1166. 
13 875243.07816141 .326%7.60494055 .5047,9580207823 .1130. 
13 ,675270.979763a6 .32%57.Oa5277Ol .5049.37aa515124 ,113'. 

14 ,6752%.OO6559% ,32%56.40141633 ,5050.3074&57213 .1162. 

14 .375320.96627505 ,3265557673a336 .5050.1461763563 .1153. 3.41 --0.08.. 
IA .675345.99931223 .328555.0%39557 .50%.766OvO6257 .ll&-- 
14 .675370.9m53093 

xi 
.32$54.52473262 5050.64A616%07 --A.. ,1165. ~,~m.-Ge,-.-.-. 0.03 

.wa39a.a67r2a57 .326553.7622450'2 .50%.4%72%12ll ,il%. 

14 $75420~175 ,326553.16196011 ~.5032.22747651% ,1181. $23 

IA 
0.09, 

.675A45.91972943 .326352.35&(0301 .505286-%7a37A2 11138. 

14 ,67a470.90247546 ,326551.69264400 .5O51.5464924017 .1139. 

14 .a764%.39693596 .326551X59%21 .5052.3343062597 ,117o. 

14 ,67%20.9124935U .328550.63610614 .5053.1156155327 .1172. 

15 .675245.346234% ,32%.32.77419368 ,50432%5663579 .1168. 

15 .675270.3569%66 .32%32.19749167 .5049.1646213724 .1167. 

15 .a75295.332269% ,32663l.A4671922 .5050.466%43331 .1136. IA.01 0.19 ~----. 
15 

I- -.___,.. _._~ __,,. --- 
.675320.30872510 .32663mi2 .5050.6OwA9AAA .1165. 

15 .6753Aa.26133213 15 .326530.12319122 .5051.7&1A%707 .I'%. 4-65 
,81w70.uMBw8 

I_ ---.,-. - --.. -, ,_ _-----, ._--- .----.--- --.LE 
,32%29.57971657 .5051.327%20931 .1183. 

15 sr!qv29103350 .32652~~_.s-.Llez. 2.82 0.07 

15 .675420.306791~A .SO52716%26739 .326528.20755352 ,ilSl. 

15 .375&3.2(527.5S37196 50532310615335 ,119O. ----d- 3.63 0.03 - 
15 .675470.27466111 ,326526.613%109 .5053.Lw26345363 ,117s. 

16 .375493.27709692 32352623137849 .,%32~w~.--~I!~~- 19.53 -.-L--- -- 0.20 

16 ,67%20.31042662 .32%25.71809270 .%53.4744370173 .1177. 

16 .a75aAA.aas46776 .326499.94913309 .5053.%07094143 ,12w. 

,675~l~l$4621 13 326600.74562767 ___ -A--.... 5055.5377074617 _-~-----.-.---~ --,. 1'9% --.__- L--&z! 2460 

16 ,675494.30966733 .326501.2%91645 .5054.7725207264 .1196. 

16 .67546e.56Qoo33g-~_~~6~O~.663~~3~-~.. ..L5j*:3ar4rpm.- -'~~~..-~....7145--,_-__Q~~ ------__--. 
16 $375464.61853261 .32%OZ.M369367 .5052.4M02242a5 ,I 196. 

16 .675419.61362466 .32330320749061 Is-I-.---- _ _.,__ 
.5051.7180262%6 .1195. ,-_ ,~.~.~~~OS~~_.~.OS 

,676394%693330 ;326503.64616135 .5051.719+225451 .I194 

17 675369.71039633 -_.. _..~...L~... ., .-,. .1193. ,32%OA.5~45791~ ~51l523~4$74916 .~ _, .+a9 o.ge 

17 ,67%A4.71362576 ,326505.23166074 .60536277sr2A43 .1142. 

17 675319.71841319, 8 i-- ..__. _.~ .326505.6A172477~ ., .5052976@?69+5 .~ ./0.1,4. __.. __ ~,1191. -..j.2.20, ~, 
17 ,67529A.66102057 .326506.3%965% ,W50.7316652955 .llsQ. 

17 375269.6W42645 .326507.12016647 .5048.3O40555563 .iZBS. 

17 875588.99983322 .326474.32904206 .5054.6563105595 .1205. 

17 .675618.91105021 .326473.10121727 .5055.0140217950 ,1203. 

17 .375as3.69670745 ,326473.797w912 .5055.6303279355 .1204. a3.R ~_ 0.40,. 

J-216 



So? 19 ‘97 12:iZPM GEOSCIENCES/GEOLOGY P.5/7 

23 RESULTS: ca-in @cl/O) by hleauon ICPP -Y GROUP 967 I 
+0.659,~ll-l.6#km' 
REUXNlOW LENGYN- 4.2 INCNW 

PEW mA6uNEM~ 6J HILL EN HARRIS. 

KJoLTyAwN6,cPouITEL 

DATA ANALYSS CP OENYEL 

Pc4ntm Math East ElmWOn nmctlptor WI37 @Cl/~ Error 
17 ,675504.60036231 ,3264%.74653153 .%53.6550141410 

i7 .675544005626oo 326475.01926319 5955.1662147778 

-iB 
-A--.- --~ . L-- .__. ~._,--. 

.br5519.OC-415936 ,326475.65162051 .5055.02%3~1 

15 -- -_-. .675483.96617673 ...I_c_-..- -.32647623954341~ _. ~~~ ~,50%5.31617277% .,. 
18 .675459.02335469 326477.07677516 ,5055.37¶1265% 

18 .61m43.9%13a23 ,32%$77.55gq93 .6o+776d47e422 

18 .675419.03013131 ,3264~622ffil3% ,$952.69266165% 

.IQ_-~,~~aaM3_,326476.~ ,5C%0176%%6.-~ __._., . . . ..- ~--, 
18 .675a69.01337724 ~32s479.59~~~ .ww.923777r720 

18 .6T5yu.o7374w4 .326460.32sm523 .5064224m6w3 

18 .675318.@4744429 
-,usreo.70006s~--~~i~~~. 

1.5 .67@2Q4.04743241 .326461.5549%47 .W8.5930%3305 

19 .675316.356a5407 ,326455.503Ml.67 .504%?46%37081 

19 .675343.406%143 ,32645522767226 .%54.0145%6763 

ie _ .67s3_sa39s?sWO. . ..~.326454.+?7?+,~~ r~3.~J~f~JfO~ 
19 ,6753%.42913731 s26453.94425445 ,5054.1715232~3 

‘9 _~.~ . ..__ 675416.%429W-._~ ~,32!34J3.26665597~ .5053+6731635 _~-ee_---~.~.- 
19 .675443.39535111 .32645258269773 ,%51.6134947024 

19 ._~__-~.30~16-~-.3264~~~. ~~~.~.5oK6c!.~f?7?~~.~ 
19 ,6754%.26610663 .326451.20777797 .sn5.19741%656 

19 675516.30362510 326450.66662723 : ___. ~-----..- !. ---. .5056n~5j~q5 .-,_-~~~--~- 
19 ,675543.31qW637 ,3254gO.03727605 .5057.%6701%45 

20 .67~%~996~5~.~~.~~~~.33~~~71 3057.8241327162 

20 .675593.36%47'91 .32&?45.60232623 ,5@55.%2@3S6346 

.67%16.33054596 ~~~.--~;f~zii3ti ,326446.22075366 XI56.276~367630 

,325447.%&016 .5056.125135d509 

20 .~ ..a 675&u.6084lllJ .32W2.54993456 .5%9.2616916495 

.-2b-- 
_~ ~...~_ ..~ ..-. 

,67%17i76&25i~ ,3254~%09i4i619 .50%.6913156411 

3.. .__~._, ~.E!?F@2=~9 ,32w23.63050%6 .%57.6336e7044~ 

20 .6755&;310602 ,326424.45930%3'~ '~.5056.563151701i 

,2a-.--. ~_m.*e ._-_ 673542.6%@61 ,~~C425.%763@379 .S%5.%16547451 

20 .6755i7.74582541 .325425.79373831 .50%.14~&%5476 

21 .675492.69950259 .326426.267029% .5053AOb2946175 

21 .675467.72327007 ,326A26.934779% ,%55.2?63963651 

21 .6754+2.673@3367 .526427.542211E1 ,5055.2187331073 

21 .676417.711563%'- .32W28.33597526 .5054.62%3235% 

2r .67539256336629 .325428.87335493 .5054.7607W367 ~~~ ~~...~ ‘i, -;si5~~,~is&na-- -~, 
,326429.60%0360 ,ws4.354%02609 

1'2l~.6?5"2.-742616M...~, ~~.326430.2%303% .5052.1p6532526 

21 .6753d211497720 ,326405.24346%2 .5051.6360646757 

2’ _~, .575367.14554007~ .32540434.64711269 .5055.1291033242 

22 ,375392.11492216 .325AO3.81664461 .5056.00667SS696 

22 ~~~~~--~..~ .._, ,57_54~7m452s92 .326403.39627671 .5054.92BlZM%3 

.I202 

,1206. 
.izoi. 

.1206. 

.1209. 
,121o. 

,121l. 

,..1212. .~ 

,1213. 
,1214. 

.I215 

,1216. 

.1219. 

.lzzO. 

.i221. 

.1222. 

.I223 

.1224. 
..1225. 

.1226~ 
.1227. _ 

.1228. 

.1229. 
,123o. 

.lWl., 

.I232 
,lzm 

,123A 
,$2%5., 

.12X 

.12x 

.123a. 
,1239.. 

.I240 

,1241. 
.1242. 

.lW. 
$1244. 
.I245 

.1248. 
.1249. 

.1250. 
,125,. 

__~_--. 

YJ.90 

1260 

.--luo 

17.50 

zml, 0.19 

15.40 0.16 

14.40 0.16 

020 

6720 0.36 

0.38 

54.60 0.33 

95.60 0.43 

41.w 0.30 

16.30 0.16 

2!130 

24.10 

0.1s 

0.20 

0.24 

0.23 

29.50 _e 022 

029 

0.15 

0.15 

0.14 

0.17 

J-217 



SW 19 '97 12:EPM GEOSCIElxES/GEOLoGY P.W7 

ARA 23 RESULTS: R-137 (pcilp) by iocalio” 

abaw9, PQmlu=l.e &m= 
LENGln=&2McNEa 

CPP RADlOCHEHlSTRY GROUP oIp7 
FIELD MEASUltEMENTS: 8.J HILL, SK HmluS, 

KJ 0LlwANN.s. CP OEmEL 

DATA ANALYSLS: CP OERTEL 

point ID NOTth East Elm(l0fl bwriptar CUl37(pcik3) Enw(IS) 
22 .675442.093255~ .326402.62696610 ,5055.1556321353 .I251 
22 .675467.125m60 .326402.05651757 .5065294Bprwa .1253. 26.70 __ ~... 
Pr- 

-. 
.676492.13163967 326401.42357265 ,5os3.954a149 

,~~~- ----...- 

22 .~alzmwwL .___ ,52~~~~?~1.~~~ .s054*9(Jou102377 .1255. A920 
22 .675641.90920910 .3264@L12112575 

-;-g~-3-..-~ .___.__ 
.1256. 

22 .67XB7.02300528 --I 32639%%667471 .5056.6665569152 ,125l. 119.M) 
s-- 

,~5~.o,684913 --*iTGG .,..-. ;50iii~tiio.- -.;iis‘a.‘-. 

-2?L---. -- . . 675617c?m?z24 32639610495169 5957.446~315254 - -..- 2 .,___,_ . .._ _____ L-_ 1259. 84.50 
23 67559149436t-a C~ ._... .~L ~..Acz72574~ 5457.632n8po3 

~~-dL-& -..-.- &Z 
__.._. --_J~-.--- .__ . I 

23 ,815568c1070206 ,326974.406419%? ,5058.0192223955 .1281. 
23 .675544&I671676 .326375.14501733 .5055.aO6wJ2743 .1262. 102.W 

-iii 
--------_._"l, __------ 

.875516.40641695 .326375.76263354 .5055.969N27334 ,1263. 
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Lockheed Martin Idaho Te&nologies Company 
INTERDEPARTMENTAL COMMUNICATION 

Date: 

To: 

From: 

September 4,1997 

MS 2107 6-7691 

MS 2114 6-415516-4157 

Subject: CONVERSION OF AU-23 DATA TO CONTAMINATION LEVELS - 
RJG-16-97/RGH-39-97 

In response to a request, we have generated a factor to convert count rates from the TSA plastic 
scintillator mounted on the Vehicle Roadway Monitor, VRM, system to coutamination levels. 
This system was used recently for a survey of the ARA-23 area, site of the 1961 SLl accident at 
the INEEL. It MUST BE EMPHASIZED that there are several assumptions and approximations 
involved in creating this conversion factor and that some measurements should be made with this 
system on calibrated sources in order to validate these results. So that you can understand the 
potential limitations of these results, the various steps involved are described. 

The initial step was the modeling of the response of a 12”x12”~1.5” plastic scintillation detector 
which has been used for other surveys of radionuclide activities. This modeling was done using 
the Monte Carlo electron and photon transport code CYLTRAN. Although this detector is 
rectangular, the limitations of CYLTRAN required that it be represented as a right circular 
cylinder, but for the earlier uses of the detector this was not a serious limitation. This detector is 
used with the 12”x12” surface facing the soil and it has a lead shield around the edges of the 
detector. This modeling has been done for a variety of source (i.e., area of contamination) sixes, 
both in horizontal direction and depth in the soil as well as for diierent soil-detector distances. 
For the cases of interest here, the modeling was done for photons with an energy of 662 keV, as 
obtained from i3’Cs and for a soil-detector distance of 1 meter. Each such calculation gives the 
detector response as a spectrum giving the number of events as a function of the amount of 
energy deposited in the plastic scintillator. The energy deposited is not the full energy of the 
photons because, when the original photon interacts with the detector, secondary photons are 
produced and they have a high probability of escape t?om the detector. 

A low-level discriminator in the detector electronics cuts off, or discards, all of the events which 
deposit less than a particular energy. It is expected that this cutoff lies between 50 and 150 keV 
for the TSA detector. This range will correspond to a range of m 2 in the measured 
count. 
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In this work to support the AR.4 survey, it has been assumed that the “‘Cs activity is uniformly 
distributed down to a depth of 4 inches, 10.16 cm, and over a large area. The detector response 
was computed for several source depths between 0 and 4 inches and these were combined to give 
the desired response for a uniform distribution down to 4 inches. (Calculations were also done to 
give the response if the contamination is all on the surface.) 

For this 12”x12”x1.5” plastic scintillator, the results can be reported in the following way. The 
percentage of the 662-keV y rays emitted from a uniformly distributed source 14 meters in 
diameter and 10.16 cm into the soil that deposit more 50 keV of energy in the detector is 
0.00954. If the electronic cutoff on the detector is 150 keV, this percentage is 0.00547 or at 100 
keV, about 0.0068. If we assume the best value for this cutoff for the TSA detector is 100 keV, 
but allow it to be anywhere from 50 to 150 keV, this percentage is 0.0068 +0.0027-0.0013. 

In order to convert these results to the TSA detector, we have compared the results from the 
modeling for a 12”xl2”x4” detector with the 1.5” thick one discussed above. The effect of the 
added thickness is to absorb more of the secondary photons and thereby move some events up 
past the cutoff energy. The computed increases in the above percentages of events above the two 
cutoffs are given by the following factors: 

2.1 for a cutoff of 50 keV and 
2.2 for a cutoff of 150 keV. 

We expect the loss of secondary photons to be somewhat larger for the TSA detector than 
calculated for the 12”xl2”x4” detector due to it being only 4” across. Therefore, we have used a 
factor of 1.8iO.3 in the following calculations. 

The volume of the TSA scintillator is 11% larger than the 12”xl2”x4” detector, so the efficiency 
is assumed to be larger by this amount. 

In order to proceed, we must assume that the TSA plastic scintillator has no inherent differences 
from our 12”xl2”x1.5” plastic scintillator, except those due to the difference in size. This is a 
very reasonable assumption, but we have no experimental information to verify it. The 
percentage of 662-keV photons that we might expect to produce events above a cutoff of 100 f 
:50 keV in the TSA system would then be estimated as follows: 

value for 12”x12”x1.5” detector 0.0068% +0.0027-0.0013, 
corrected to 12”xl2”x4” detector 0.0122% + 0.0053-0.0031, and 
corrected for 11% added volume 0.0136% +0.0059-0.0034. 
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1 Richard Helmer, 4:19 PM g/25/97 -0600,ARA data on source depth 1 
x-sander: rhzQaxpl.inel.gov 
X-Mailer: Windows Eudora Light Version x.0.1 (321 
I&&e: Thu. 25 sep 1997 16:19:51 -0600 
To: osense@srv.net 
Prom: Richard Helmer <rhzOinel.gova 
Subject: -data on source depth 
Mime-version: 1.0 
X-UIDL: ccd32b7d87250eac9a9del66dc4117dd 

Nick, 

Bob oehrke called and said that the ratio of the peak areaa for the 
x x ray and g- ray fm 137cs wan 0.20 on the *ver*ge and ranged f?xm 0.15 
to 0.25. (All nlmsxrrs ar* ayproxlmste *t this point. He wes still counting 
the lest spectrum.) My previous Monte car10 runs for thie OS detector and 
for 
large dimtar (120 an) disk sources at verious depths CM be interpolated 
and 
processed to give the following X/gem8 ratios: 

all Of Source x/gMma ratio 
at depth Of (cm) 
on surface 0.58 
0.3 0.43 
0.9 0.22 
1.5 0.117 
2.1 0.061 
2.7 0.032 

so. the ~CenterS* of the sources hava to be near 1.0 an. 

*ou?xe uniform x/gumm ratio 
down to (cm) 
1.2 0.32 
1.8 0.26 
2.4 0.21 
3.0 0.17 
15.2 0.077 

So. e uniform distribution would need to extend down to about 2.5 an (1"). 

If the radioactivity were wind blown and then weshed down into the 
soil, one would expect more near the surface (although eventually it might 
all be washed dowr e- minh distance). so, I tried a couple of 
Q&mguler 
distriixtion: of which th& following is the met interesting: 

9/25 at 0.3 cm 
7/25 at 0.9 cm. 
5/25 at 1.5 an 
3/25 at 2.1 an 
l/25 at 2.7 cm 

which gives an X/g- ratio of 0.25. 

A suggestion. based on Bob's coinnents. The X/g- ratios near 0.15 
maybe in regions were tbc radioactivitywas buried-l.2 anwhen items 
were dragged to thebvia1area. The Xlgamm ratios near 0.25 are for wind 
blown lnaterialthethas beenwasheddownto give e dirtribtuionnesr the 
above trmgular distribution. In the latter case, - 909 of the activity 
would removed with the top 2.6 cm or 1 inch, of soil. 

Things are. of course. nuch mre cmwlex than this, but this is an 
idea to start any discussion. 

see you, 

Printed for gsense@srv.net (Nicholas E. Josten) 
J-23 1 
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1 Richard Hehner, 4:19 PM 9/25/97 -0600,ARA data on source depth 2 
Dick 

---___--____--__________________________---------------------------------- 
Richard Helmer 
~il:rhzgienl.gov 
Phone:(208)526-4157 
Lockheed Martin Idaho Technologies Co. 
Idaho National mgineedng and mviromcental taboratory 

-----_----__---_________________________--------------------------------- 

Printed for gsense@srv.net (Nicholas E. Josten) 
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